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Abstract

European universities are in the process of experimenting with teaching by
applying the new learning model according to the Bologna plan, based on
specific and transversal competences. Due to the old teaching model, which
is still rooted in the current learning system, professors have difficulties in
assessing transversal competences. In this paper, the results of applying a
methodology to assess the transversal competences: analysis and problem
solving, and planning and time management is presented. Although the
methodology is designed to evaluate transversal competences, it could also
be used to evaluate traditional specific competences, in which the acquired
technical knowledge is assessed. The methodology consists of explaining to
the student how a practical problem is solved, applied to a case that an
engineer can find in professional life. Subsequently, the student must solve
another problem of the same type raised by the professor. The student will be
given a limited time to solve the problem. The methodology is applied in two
different sessions. The students have previously been informed about the
performance of the test. Unlike the traditional method, the student must
prepare the class before the lecture. Therefore, when the professor explains
the theoretical part and how to solve the problem, it can also resolve doubts
raised by the student during the preparation of the session. Additionally, the
students who take less time to solve the test will have a higher score in the
assessment of planning and time management. The results obtained are
analysed and improvements are proposed to facilitate the acquisition of
skills.
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1. Introduction

Transversal or key competences are a set of competences related to attitudes, values, and
procedures that are acquired in one context to master a special situation and can be
transferred to another context. (EUROPEAN COMMISSION, 2018).

Due to their importance in the European Higher Education system, transversal
competences assessment has been treated in several teaching publications (Caceres,
Martinez, Noguera, Pérez, & Sanabria-Codesal, 2016) (Ferndndez, Mallol, Chornet,
Noguerae, & Gutiérrez, 2017) (Garcia-Garcia, 2009) (Mula, Sanchis, & Diaz-Madrofieroa,
2017) (Verdecho, Pedro-Gémez-Gasquet, Rodriguez-Rodriguez, & Alfaro-Saiz, 2016)
(Verdechoa, Rodriguez-Rodrigueza, Alfaro-Saiza, & Gdémez-Gasqueta, 2018). European
universities are in the process of experimenting with teaching by applying the new learning
model according to the Bologna plan, based both on specific and transversal competences.

According to (CompAssess, 2019), competence is not only an individual phenomenon but
is asocial-cultural phenomenonin a way in which, the categories ‘individual’ and
‘organization’ are inevitably entangled with another. Hence that it becomes impossible to
draw the boundaries between the two. The question is what we can actually say about
competences and transversal competences and how can we measure it.

Due to the old teaching model, which is still rooted in the current learning system, and the
lack of a relationship between university and professional life, professors have difficulties
in assessing transversal competences. In this paper, a methodology for the assessment of the
transversal compentences analysis and resolution of problems (TC-03) and, planning and
time management (TC-12) has been carried out and implemented in the course of Thermal
Renewable Energy of the Bachelor's Degree in Energy Engineering. Both transversal
competences are in the list of transversal competences at the Universitat Politécnica de
Valencia (Universitat Politecnica de Valencia, 2017).

The goal of this paper is to apply a methodology for assessing the transversal competences:
analysis and resolution of problems; and planning and time management. Afterwards, the
results obtained with the application of such methodology are analysed.
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2. Methodology

Before applying the methodology, it is explained to the student how a practical problem is
solved, to apply it to a case that an engineer can find in professional life. Subsequently, the
student must solve another problem of the same type raised by the professor. The students
will have a limited time to solve the problem, and they have previously been informed
about the test. The student must prepare the test before the lecture in which the test is
carried out. Therefore, when the professor explains the theoretical part and how to solve the
problem, he can also resolve doubts raised by the student during the preparation of the
session. At the end of the session, the students must carry out the test.

The methodology applied is based on (Verdechoa, Rodriguez-Rodrigueza, Alfaro-Saiza, &
Gbmez-Gasqueta, 2018) and (Universitat Politecnica de Valéncia, 2017). Since the
competences to be evaluated are: analysis and resolution of problems (TC-03) and,
planning and time management (TC-12), the student must solve a problem raised in a
limited period of time. The methodology of the process is shown in Figure 1. The
methodology was applied in two different sessions for two different topics. Unlike the
traditional method, to carry out the test as similar as possible to a real problem, the student
can consult notes, computer, tablets, etc.

Application

Analysis of results

Desing of learnig

activities

eTopic Selection

eDesign of the
problem

eEstimation of the
time required

eThe students
must resolve
the problem in
defined period
of time.

a score.

analysed.

¢ Student obtain

*Methodology is

Fig. 1 Methodology applied for assessing transversal competences
Source: (Verdechoa, Rodriguez-Rodrigueza, Alfaro-Saiza, & Gomez-Gasqueta, 2018)

The methodology consists of three steps, as shown in Figure 1. In the first step, the
learning activity is designed. The design includes the topic selection, the problem to be
solved by the students and the estimation of the time required to solve the problem. The
assessment instrument is a real problem that must be solved by the students. Figure 2 shows
the two problems raised in two different sessions.
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Fig. 2 The problems raised to assess the TC-03 and TC-12

According to (Universitat Politecnica de Valéncia, 2017), a scale with 4 values has been
defined to assess the point of development of the transversal competences reached by the
students A, B, C, D. Table 1 shows the meaning of every level (represented by the letters
from A to D) and the relation used in this paper to scale the score from 0 to 10 obtained by
the student. When more than one test is carried out, it is useful to assess using a numeric
value, since it is possible to obtain an average final score that can be converted into one of
the four levels for easily evaluating the transversal competences.

Table 1. Levels for evaluating the transversals competences

Meaning Score range (1 to 10)
A Excellent 9-10
B Adequate level 7-89
C Developing 5-6,9
D Development not reached 0-49

Source: (Universitat Politécnica de Valéncia, 2017)

The algorithm of the second part of the methodology applied is shown in Figure 3. Unlike
the traditional method, the students have different range of times to solve the problem
raised. Once the students receive the problem, they have three different limited range of
time to finish the problem. If the students solve the problem without mistakes in the initial
time raised, it is obtained the best score in both competences. If the students cannot resolve
the problem in the defined time, they have 20% extra time to try to finish the problem. If
the students solve the problem properly, it is obtained the maximum score in TC-03 and
8/10 (equivalent to B) in the final score for TC-12. If so far, the student has not been able to
solve the problem; it has 40% extra time respect to the initial time. If after this time the
problem is solved, it is obtained the maximum score in TC-03 and a 6/10 (equivalent to C)
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in the final score for TC-12. Finally, if the student does not know how to solve the entire
problem, the score for TC-03 will be equal to the proportional solved part in the scale from
1 to 10, and the score for TC-12 will be 3 (Equivalent to D). The student must solve other
problems by mean of other tests during the course, then the final score of the competence
will be the average grade according to Table 1.

Start test

Initial time

Properlv End test

Score TC-03=10/10

No Score TC-12= 10/10

0.2 x Initial time

Properlv

No Score TC-03 =
0.4 x Initial time 10/10

Properlv End test

Score TC-03=
10/10

Score TC-03: Score obtained/10
Score TC-12: 3/10

End test

Fig. 3 The algorithm applied for assessing transversal competencies. The final score is the average of all the test
performed.

3. Results

Results of the assessment analysis, obtained from Figure 4, show that 92% of the students
have reached the minimum level of development required in CT-03. In the case of CT-12,
75% of the students have reached the minimum level of development required. Similarly,
39% of the students have reached the maximum level in CT-03, and 28% have reached the
maximum level in CT-12. On the other hand, 8% of the student have no reached the
minimum required level in CT-03, and 25% of the student have not reached the minimum
level required in CT-12.
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Fig. 4 Results of the methodology applied for assessing the TC-03 and TC-12.

Figure 5 shows the final score for each of the 36 students in the 0 to 10 scale for the CT-03,
and in the A to D scale for CT-12. Only 1 student Scored 0 in the final grade scale from 1
to 10 points for CT-03.
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Final score 1 to 10 scale - CT-03
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Fig. 5 Final score for CT-03(0 to 10 points scale) an for CT-12 (0 to 4 points scale, where 1=D; 2=C; 3=B; 4=A)

The methodology has been applied to a theoretical part of the subject Thermal Renewable
Energies. Nevertheless, the methodology could be applied to a practical part of the subject.
If the competence to be evaluated is related to a specific technical part, as is the case of
transversal competence 13 (Specific instruments), surely, the results obtained would be
more realistic.
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Finally, a survey for assessing the methodology has been carried out. The results are shown
in Figure 6. Where 44% of student have scored the methodology with a grade greater than 8
and only 8%, have scored the methodology with a grade less than 5.

Survey

1
3 2
34353 34

Fig. 6 Results of the survey carried out for assessing the methodology applied.
4. Conclusions

In this paper, a methodology for assessing the transversal competencies CT-3 and CT-12
has been developed and applied. This methodology can be applied to other transversal
competencies. Once the initial defined time to perform the test is finished, the student has
the possibility of continuing working for an extra period. Then it is possible to assess the
CT-12 according to the time expended by the student to solve the problem. The students
have assessed the methodology in a very positive way, which has been positively rated by
92% of students.

The methodology has been applied to a theoretical part of a subject. Nevertheless, if the
methodology is applied to a practical part of a subject, surely, results obtained would be
more realistic when a technical transversal competence is evaluated.

To save time, the test can be designed for assessing both: transversal competences and the
final grade of the subject. The methodology used in this paper was designed for covering
both purposes.

Finally, the results obtained are consistent. According to the results, the student receives
feedback to improve the deficiencies detected in both: analysis and resolution of problems;
and planning and time management.
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